L'Onu a-t-elle voulu dominer la science mondiale ?<br />Les projets de laboratoires internationaux entre 1946 et 1949 by Petitjean, Patrick
L’Onu a-t-elle voulu dominer la science mondiale ?Les
projets de laboratoires internationaux entre 1946 et 1949
Patrick Petitjean
To cite this version:
Patrick Petitjean. L’Onu a-t-elle voulu dominer la science mondiale ?Les projets de laboratoires
internationaux entre 1946 et 1949. Juan Jose´ Saldana (ed) Science and Cultural Diversity,
Proceedings of the XXIst ICHS (Mexico, July 2001), 2005, Mexico, Mexique. Universidad
Nacional Autonoma de Mexico y Sociedade Mexicana de Historia de la ciencia y de la tecnica,
19, pp.1332-1347, 2005. <halshs-00115560>
HAL Id: halshs-00115560
https://halshs.archives-ouvertes.fr/halshs-00115560
Submitted on 21 Nov 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
 	




























!(	L(U¤%VW EﬀY!9"	¥I/G#)(6-4%(F,! (6ﬂ [ 	ﬀ %(*(ﬀﬂ1+-1¤%£%-

*ﬁ
!&X¦ﬃﬀY!&)(*ﬀ +5!*ﬃ ﬀ +-	(},!4!(ﬀ" -ﬃ+Y/U¤Jﬃ*§)(FGﬀY!
6(	




















,!?¬/)-ﬃ-1ﬂ 2° ﬀ ﬂ('







ZﬃﬀY!&)(*ﬀ +5!*ﬃ ﬀ +5
C





























ﬂ'}ﬀ LKY+,sﬂ 2K	1,!.-ﬃ%0-1ﬃﬀE	-ﬃ0<¸ +)K	 (4
(Z-ﬃ+7











P+ﬀ'!&§% ±	-ﬃ1­'¸ +)K	 (4
)(6-1+
/  	§)(+S!ﬃ ﬀ¹ﬃﬀY!&)(*ﬀ +5!*ﬃ ﬀ +-1ﬂ +ﬀ0














































































































































































































-4)` (1)(6ﬂ L(/,!&5	(6ﬂ %-4[ Nﬀ
/	`























6,!.ﬀ/,!ﬃ ﬀ ﬀ +-4<
!&'
ß@
F,ﬁ-1-1[  (*	+)ﬀ <
F+,!*Hﬀ




















>!&+ﬀ'!?ﬂ kDEIﬂ'#+G ­'ﬂ 2°+,		1)(5
°+/  	§)(+S!ﬃ ﬀE
/1ﬀ'!&²&4­'ﬃﬀ'!&)(&ﬀ +,!&ﬃ ﬀ +-1'
!A	ﬀ7K§)(!&+5±	-4ﬀ5aP,sﬃﬂ §0-ﬃ 	ﬃ­',!.  -ﬃ!*1­'@
ﬃﬀ	ﬂ<
&	Gﬀﬁ















`	/ E-1+¦-· !<!&/) ﬀ'!Å(%-ﬃ+
&+G1 ﬂ +ﬀﬁ













































































(/# )(/#¦ﬀY/G-1§+ﬃ(`	-ﬃ+%ﬀ  ﬀ/ ﬀﬁ
























6²ﬀ  (}+,!ﬃ ﬀﬁ
6+,! 1­'








b	:v°$# K	)(*ﬀEﬀY!9+§(1/+ﬃﬀ" ( 	ﬁ





































































F)ﬀ'!?/5!4!&2 (&  ﬁ











































F´!ﬃﬀ¬2	ﬀ % (  ﬁ







Fﬂ % ('!&/S!ﬃﬀOﬂ ¦-ﬃ+ﬀ +5!<	(@'(&	+)ﬀ <
)(>	ﬀ/ﬀ &§)(ﬀ/¦ﬃﬀY!&)(*ﬀ +5!*ﬃ ﬀ +-1









>×<ã*äIÌÜößSçLñ6ñ5ßÖYØ0ãÎﬁÛæ5ç·ËåWÎ5ûÒ5Ë× çLù Ú6ÖÎPØ<ãæZÎ*Ù´çLß9Ø<ãÌLÎÖãÎﬁÛæ5ÌL×Aý 
.ßÖÙÐ	ç6ÌÖIè5ß5ì74Ú9ÖÎPØ<ãæ
ßÖñ9ÙLäÎAÞ´æ5çLÌÙéÌLãPØ0æSë Ó1Ö)ÙﬃÎ*×1Ö)ßÙﬃÌLæSÖIßçGÕæ5æSÍIÎ×<ßÙﬃÌéæ5ÖkÌÖ9ÙéäÎvÏAÎßPçLåæSëﬁÒãÌLÎÖãÎ87Mì)ÌÖ6Þß*Ùé×<ÌLã,9kÞ´Î*ÙLÌÙ  ÎßÖßÔ²Îñ)á1ì8:	ÎPØvÒãÌLÎÖãÎPØ



















æSÍ´û ãÌÙ<û : ß>×<ÎÛ)ËIÎvÙé×<ßÌÙﬃÎ>ñÎAçﬃù ÌLå6ÍßPãFÙGñ)Î.çß6Ø<ãÌLÎ*ÖãÎ9Ø4ËI× çß?ØMæ5ãÌLÝ*ÙﬃÝPì,ÍIÎ*ËWñ)Î.çLù Ì·Ö5ÛÎ×ØMÎ5û




¬2Q. ﬀ'!&+)ﬃﬀ )±	-1+,`	,!?ﬂ ﬀﬀ¦ﬀ+M
P
P+ﬀ /¬-1[ NOﬀ ﬃ0ﬀ























































6ﬂ  LKGﬀY!?+,K	 L(6+//YX'
u+,} (*  (X'
P¸ -ﬃ+7
/1ﬀ	/%	, !?/ﬀY!(*º -ﬃ)(
















































F+,!*Hﬀ  Uﬂ'E	 ﬃﬀ'!?ﬂ 2K
ﬃﬀ'!&)(ﬀ+,!*Hﬀ+G-	5!>	+Y
k








?-"ﬀ1§)	1ﬂ ﬂ ¦-ﬀ1¯7ﬀ'sﬂ %- ﬀHNﬀ	Y
/})ﬀ
&+G·!>	+(!ﬃ










































9 (  (+)}
?ﬀ +,!&ﬃ ﬀ +,
C
ﬂ %(/#)(/# `	+,} (&!?ﬂ % ( (+)}
6ﬂ
ﬀ4ﬃﬀ'!&§(¥,!.	§)ﬀ §(+-<
°+% (  ﬁ
*!&ﬃ ﬀﬂ







































65ﬂ ﬂ §5±	/)# §ﬃﬀﬁ







	 4ß 0.	4  	1 	* <)Aﬃ	}
JO§/ﬃﬂ0§-ﬃ (S




















































































/  (ﬂ ﬀﬀ)(6-"ﬀ1+/,!&ﬃ ﬀﬂ '
6ﬂ ﬃ*&§)(ﬀ'!&'
u+)	)ﬀ /I












































































































 ﬀ+)ﬀY!ﬃ/0-ﬃ ﬀ 1+-4<















































































































































±	 ﬀ ﬀ  (*	+)ﬀ <






























































ﬃ	ﬀ¬¦-H+/0(Fﬂ²ﬀ+,!&4 ﬀ `'!M´!./­'		/ ﬀ /I)(ﬀ -ﬃ+%(/# (/# 

/1ﬀ'!ﬃ*1­'+,}	-ﬃ+ﬀ¹ﬃﬀY!&)(ﬀ +,!&ﬃ ﬀ +-<	0-ﬃ ﬀ++ﬀ#U'!4!Å}+Gﬀ ﬀ`0ﬃ-ﬁ+)K+G·!>		(.±aF/,!&².ﬂ /)(F§)(>	ﬀ
K	§(·!&+I±	-1VWﬀ(S


























 ( '!&,	(6ﬂ '
?-ﬃ+)±	 (+,! L(Y
ZﬃﬀY!&)(*ﬀ +5!*ﬃ ﬀ +5
C















































Þ´ÌLÎ×4×<Î.íß,9IæöYì,Ñ9ÎÖ×<Ì!:	ßËè5ÌéÎ×Åì®ËÖWÎPØ4Í×<Ì ÙØ4ßÖYØëﬃ×<æ5ÖÙLÌ×<ÎPØ ì A×4Ë 2)çéßSÖ5Ù Ô ﬁ×4ËIêÎçéçLÎPØMá Î*Ù: 1 6íAÔLÞ´ß×1ÌﬃØ<á<ì´ð÷÷,àû*:	ßËIèÌLÎ*× ß>Ý*ÙﬃÝ







æ5Ìé× Ó²Ð >Ð.Ò%ýAÌéæ5çLæ5è)ÌéÎ>Î*Ù´ñ)ÝÛÎçLæSÍÍÎåWÎÖ)Ù<û ÝçLßÖè)ÎPØ0Î&ÖZäæ5åWåWßSèÎAú>Ñ9ÎÖ×4Ì:	ßËèÌLÎ*× ûÞYÚ>óì,Þ´ß×<ÌﬃØ<ìð÷5ü)ûSÏÎÛ)ËIÎ
ﬃ	ÌLÎ*×Øþ æ5ÖñÎPìÛæ5ç1û
		ìSÖà 5ì,ß&Û×4ÌLçHþ  <ËÌ·ÖUð*÷5à÷ì 6ÝãæSËÛÎ×4ÙﬃÎ.ÎFÙGÌÖÖæÛßÙHÌLæ5ÖYØ	ØMãÌLÎÖ5ÙﬃÌë1ÌLÊ5ËÎPØ0ßËWØ<Î×ﬃÛÌLãÎ>ñ5Ëﬃ ÌLÎ×Øþ
æ5ÖñÎ5ûÕﬁæ5çLçLæ5Ê5ËÎAÑ9ÎÖ×<Ì!:	ßËIè5ÌLÎ×û





ÎÖãæ5×<ÎPì8:	ßËèÌLÎ*× ×<Îè5×<Î*ÙÙHÎ>Ê5ËÎ?ØMÎ*ËIçLÎPØ0ñ)ÎPØ ×<ÝßSç·ÌﬃØMß*ÙﬃÌéæ5ÖYØåWæ5ñÎPØÅÙﬃÎPØ0ßÌLÎÖ5ÙØÅËÌÜÛÌ´Ø<ÎPØÍ×<æ  Î*Ù1Ø	ñ)Îð÷5ø)üYû











9 (  ﬁ
!ﬃ ﬀﬁ
6ﬂ /)(§I+,!ﬃ ﬀﬂ ¦-H+I±(F+,! L('







!&!< !LK	ﬂ -4[ ¯(*	+ﬀ <





























































+5!*ﬃ ﬀ `	-4[ +






u)ﬀ" (ﬃ (*!&§		)-ﬃ ﬀ









ﬀLﬀ +, !& (*!&§%ﬃﬀ'!&(*ﬀ +,!&ﬃ ﬀ +-1%		(










-1+/	(ﬂﬃﬀ +,!&ﬃ ﬀﬂ ¦-1+%(I/)# )(F/G#¦ﬃﬀY!&)(*ﬀ	+,!ﬃ ﬀ +-1%('
5






 ﬀ7!&§)O0L	ﬀ	+)	`F#7'!1!+ﬀ ﬀ"(/ ﬀﬀ	+5¾²!(F++,K	0é(6ﬂ +,K	+ﬀ'!&+	% (§'
ﬀY!&§
-1%(¥,K7
F/)(,!?ﬂ 2°+,	 1)(6­'ﬂ Y





°[ +(*ﬁOGﬀY!&+L(ﬂ 2°+,		1)(9	+)(!?ﬂ 2-H+¦ ﬀ	/,!ﬃ ﬀE










6ﬀ +,!&ﬃ ﬀ +,
C
ﬂ %(/# )(/#'°[ (&	+)ﬀ <




































)(6+,Ia	(ﬂ [ #Yﬁ	­'ﬂ +ﬀ	















































!( ﬀ  ¹1,!.-ﬃ+2!< ±)(/,-ﬃﬁ





























6-1+2!(+ﬂL!ﬃ ﬀ ﬀ	/,!ﬃ ﬀ ﬀ +-1M
!&ß@+Gé(Sﬂ -ﬃ+7
F/G1ﬀ /I

















F`0/# +(*	§ﬂ ¦- ﬀ4 (ﬃﬀ'!&+,!ﬃ ﬀ








5	  ﬀﬂ §)	+)(<!&)ﬀ'!?¬
-ﬀ<¯7ﬀYﬀ+'
5




























6ﬂ +  ﬀ"(+,!Hﬀ ﬀ	-ﬃ-1
­'[ +,}0-1+ﬀﬃﬀ'!&)(*ﬀ+,!&ﬃﬀ+-ﬃ`b
d










































6ﬂ %-ﬃ+% (F0/5# +ﬃﬀ	7

S
H0ﬀ `	ﬀ"(+) 	 (<!9ﬂ [ )ﬀ	
"±ﬁ-17
	(Z-1
 (±	-ﬃX}ﬂ ¦-ﬃ+/(§+,!&ﬃ ﬀﬂ ¦-H+I±(F+,! L('
uﬂ %(/)#)(/#	'
6ﬂ -1[ ¯Uﬀ'F 
È A
6Ì·ë²ëﬃËGØMÌéæ5Ö2ñ5Ëñ)æ5ã*ËIå2ÎÖ)ÙIÐﬁãæØ<æ)ãAÐ EﬃüàûD:ß9ñ)ÝçLÝèßFÙHÌLæSÖkë1×4ßÖßÌﬃØ<Î>×<Î*Í×<Î*Öñ6çLß>Ê5Ëß5Ø<Ì)ÙﬃæSÙHßçéÌÙﬃÝAñ,Ë6ÙﬃÎê5ÙﬃÎ>ñÎ :	ß*ËIè)ÌLÎ&×ÍæSËI×
Ì·Ö)ÙL×<æ5ñ5ËIÌ×<ÎAËÖZÍ×<æ  Î*Ù´ñÎ>ñÝçéÌÜöÝ×4ßÙéÌLæ5ÖZÍIæSËI× çß  <HYØ<ÎSØØ<ÌLæ5ÖWñù ÐãæØMæ5ã?Ô4Ø<Î*Í)ÙﬃÎå6ö×<ÎWð÷5ø)üáﬁý5ñæ5ãFËIåWÎÖ,ÙÐFEMðFøàû
È G 6Î.çß.åBåWÎAë4ßæ5ÖYì,çéßv×<Ý*ë1Ý×<ÎÖãÎ>ú>çéù Îê)ÎåkÍç·ß×<Ì ÙHÝ>ñÎ>ç·ß>åWæöÌLçLÌﬃØ4ßÙﬃÌLæPÖ%Ø<ãÌLÎ*Ö)ÙéÌë1ÌLÊ5ËÎ.ßÙﬃæ5åÌLÊ,ËIÎ>ñ5ÌHØÅÍIß×4ßSÌÜÙ´Î*Ö)Ùé×<ÎﬁÐEﬃü)àÎFÙ











-` -"ﬀ1  	
&!*1 ﬀ"-1+%0-·A














ZﬃﬀY!&)(*ﬀ +5!*ﬃ ﬀ +5
C




































¶%ﬃﬀ	+-4`	²- }+,	(F+2	ﬀ	+Gﬀ ﬃ}!&§`	¬2	ﬀ +)±ﬁ
!&)ﬀ'!&ﬃ ﬀ" (X'



























  S  0 kIF)ﬃ	























ﬂ -ﬃ+/ ﬀ /,	(*(F)ﬀ /+)K'/-ﬃ
9 (5a,!
u­'%-"ﬀLNﬀ























/ﬀ &§)(ﬀ/%	§ﬀ §)(+-1ﬂ %ﬀ K	"±	(
 ¨©	À
¬28?+)(4
































-1[ ¶"}+Gﬀ 1] (  ﬁ
§%	+(9-ﬃß(§'





























6ﬂ [ # 	1XGﬀ%		(
-1+%	+)(+'





















































F+,!*Hﬀﬃﬀ'!&)(&ﬀ +,!&ﬃ ﬀ +-1ﬂ ¦-1+7
/1ﬀ /Y





















-ﬃ ﬀ­'[ ﬀ-1+/ ﬀ0




































F0ﬃﬀﬂ [ +4ﬂ I`0,!.-ﬃY
k
P/4ﬀY!²&4­'
































ÎÎñäßSåWì'ÒãÌLÎ*ÖIãÎ.ßÖñZÓﬃÖ5ÙﬃÎ×4ÖßÙéÌLæ5ÖßSç)ÏAÎçLßÙﬃÌLæ5ÖYØ ì AçLßSã9!>?ÎçéçÒãÌLÎÖ)ÙﬃÌ·ë4ÌéãvÞYË5öçéÌLãßÙéÌLæ5ÖYØ<ì 	9ê5ë1æ5×<ñì´ð÷SøI÷ì®ÍYû î ð
ÔÛÎ×Ø<ÌLæ5Ök×<ÝÛÌﬃØ<ÝÎ>ñÎ>çLß?Õæ5Öë4Ý×<ÎÖãÎ æD2çLÎPì ð÷5ø ,áû
0






ÎÎñäßåÔ&ð÷5øI÷,á1ìÒ)ãÌLÎÖãÎ5û·ûÜûÜì5æSÍû ãÌÙ1û :	ÎPØÙﬃÎ*×1å2ÎPØ 7	æ5ÖÎ>ñÎPØ?: ËåWÌ&×<ÎSØÔ A×1ÌLè5ä)Ù	æ5ÖÎá70Î*Ù71Í×<ÌÖãÌÜÍÎ.ñ)ÎAÍÝ&×<ÌÍäÝ*×1ÌLÎ<7
Ø<æ5Ö)Ù´ñ5ßÖGØ0ãÎvÙﬃÎê5ÙﬃÎSû
















































*O±0-41­'°+% (  ﬁ
!ﬃ ﬀﬂ	[ $&ﬀﬁ



















6ﬂ §*a¬+ﬂ  !&§'
 Á 9	+)(9-H+V2	78.()AY$*-	/ ﬀ'!&'
!&
 (!&)ﬀ'!?-ﬃ+% (  ﬁ
*!&ﬃ ﬀﬂ Vk$x,!?ﬂ )+ﬀ ﬂ 2ﬀ /-1+)(ﬃ1/Y+,!ﬃ ﬀﬁJ%	-.
`ﬁ







































? ( ﬀ ﬂ §}ﬀ'!?/ ﬀ /(*ﬀ §

	+)(A!!?/%­'	 	5 !9ﬂ §5K	-ﬃ  	)(Z-H+/0 	§)(+S!ﬃ ﬀE

















!*ﬃ ﬀﬂ %-1[ +5	0}ﬀ'!&+,!Hﬀﬂ'}ﬀ LK+,sﬂ 2K	1ﬂ 

	,		-ﬃ
6ﬂ'Oﬀﬂ `0ﬂ'} (& (FX'




























	(Z-H¦ﬃﬀ	+Gﬀ	/IG}ﬀ'!?]ﬃ-ﬂ ,K (F+¥,!(!Å(* K	§ﬀﬂ #  (S
6ﬂ'±ﬂ	,!
/	(+)ﬀY!.ﬂ %-1[ NOﬀ 
/
d
S!9­'[ ﬃ- (/ ﬀ ﬀ +5¾²!?¬-4[ Nﬀ






	/%ﬂ +ﬀ ﬂ 2	ﬀ»(+) 	 (M!.¬%-1[ Nﬀ
F/ 
	(6/S!4!&­''
<!ﬃ ﬀ}¤ZD}ﬂ # +Ç-1















F¬¦-1+/ ﬀ §)(ﬀ /I%	§Gﬀ§)(+-1` ﬃﬀEﬀKO±	(F
 ¨©	À












































































































æ5Ì·× ßËGØØ<ÌçLÎPØ0ãæ5Ö)Ùé×<ÌÜö)ËÙLÌéæ5ÖYØñÎvÑ?ÎçLæ5ÌﬃØ<ßAÎ×4Ùﬃæ5ç6æ5å2Ì·ÖèSËIÎPØ0Î*Ù Oß×<ãæØﬁÕ	äæ5× ßÌLæ6ñ)ßÖYØ ãÎﬁÛæ5çËIåWÎ,û
ô/
Ð	Ö5Ùé×<Î>çLÎPØ0ñÎ*Ëêì5ÌLç<2kß>Þ´ÌLÎ*×1×<Î












çLß&öæ5×<ßÙﬃæ5Ì·×<ÎPØ0ñ)Î.ãßçéãFËIç)ÍIß× æ5×<ñ5ÌÖß*ÙﬃÎ*Ë× âZËÖIÎvÍ×<æSÍIæØMÌÙHÌLæSÖWñù ß*öæ5×1ñZë1ßSÌÙﬃÎﬁÍIß× 
>ËèÎ*×*û®ÕÎçLßAÍÎ&×<å2Î*Ù·ÙL×<ß.ñù ßÌéñ)Î×
è×4ßÖñÎåWÎ*ÖÙYçLÎPØåWß*ÙéäÝåkßÙﬃÌéãÌéÎ*ÖYØ0ã*äÌ·Öæ5ÌﬃØ0Î*ÙYÌ·ÖñÌLÎ*ÖYØì,Î*ÙYãÎçLß6Ø<Î×LÛÌL×<ß.ñ)Î.ãæ5åkÍIÎÖYØ4ßÙﬃÌéæSÖkÍß×²ÙﬃÌLÎçLçéÎÍIæSËI× çß9ñÎPØÅÙé×4Ëã*ÙéÌLæ5Ö
ñÎSØ	ã,2ãçLæSÙﬃ×<æ5ÖYØ  ßÍæPÖßSÌﬃØÍß× çLÎPØë1æ5×<ãÎSØ	ßSçLçLÌéÝÎPØ0ßPçLæS×Ø	Ê,ËIÎAçLÎPØÍäD2YØ<ÌLãÌLÎÖYØ0ãäÌ·Öæ5ÌﬃØ ß*ÛßPÌLÎ*Ö)ÙGÎSØ4ÍIÝ×<ÝAÍæSË®Ûæ5ÌL× çLÎPØ








































































*!&ﬃ ﬀ"	§  (+) # 1­'%ﬀﬀ1ﬀY!
(ﬃﬀ¬2K		L(6+,K	I/¦-1+%	-4+5A
+)±	4-1!&§ﬂ















9K	1Gﬀ ﬀﬀ'! ¸ -1'
uﬂﬃ**1/,-!&§'





















LK/ ﬀ /)(!&§! 	 (k


















ß@G	ﬀ-1+,±	 (+,!ML(F¦ﬃﬀ'!&(*ﬀ +,!&ﬃ ﬀ +- 	, !?¥,!(W45
C
*ﬃﬀ	+ﬀ /§­' ﬀLﬀ¹-1+)±	 (+,!Mé(%ﬀ +,!&ﬃ ﬀ +-<
D}ﬂ + / ﬀﬁ
)(*K	2	ﬀ% (+ﬀ ﬂ % (ﬂ ﬀ /Y%		(.-ﬃ
6/)(L!&X)('
































































































`	,!.ﬂ %-1[ +-41EﬀY!&+,!ﬃ ﬀﬂ +)ﬀﬁ
6-ﬀ4# §E<
&0#X)(7
ﬂ `	ﬂ -4[ §)K		- !*Hﬀ"#Yﬁ}+ﬃﬀ	ﬀ
¶U<(1­'`	,!&/´VW[ '







































































































































































































6-1+ Y ﬀ ﬂ §'
F)(!1­',!.-ﬃ+ Y ﬀ 2!(& H/+-4#'E1ﬂ `	]*/
d
ﬂ +)ﬀﬁ















































































°%(+) 	 (<!.ﬂ kDEIﬂ# + ('
!&2	ﬀ+)ﬀﬂ +ﬀ	
>ﬁﬀU!L(0L(F` +,K	+ﬀ'!?ﬂ [ ¥,!(%ﬃﬀY!&§) (§¬2	ﬀﬂ 	/,	ﬀ'!Á 9 ->



















/ ﬀ'!&)ﬀY!&ﬂ 2(ﬀ'K	 	)(6-ﬃ+­''













F0- !&ﬃ ﬀµ@/[ '




































































































































-1+/)(§+5!ﬃﬀOﬂ ¦-1[ $*$\¶U` 4
6/-4-1



















F)(+ﬂ §/1ﬂ §@'-ﬃ/IGﬀY!(ﬂ /+-ﬃ/,-

'*`0S!`ﬁ
	(. (*  ﬁ
*·!*ﬃ ﬀ










û®ÕAù ÎSØ4ÙYñß*ÛßÖ)ÙéßSèÎAçLß9Ø<æ5åWå2Î.ñ)ÎPØ ß*ÛÌﬃØ ×<Îã*ËÎÌLçLçéÌﬃØÊ5ËGù ËÖIÎ9Ø32)Ö)ÙéäPØMÎ.Î*Ù'ËÖIÎ>æS×<ÌéÎ*Ö)ÙéßÙéÌLæ5Öû
/!
Ñ.ËêçLÎ%2ì,ÍI×<ÝPØMÎÖ5Ù1ì,ßAë1ßSÌÜÙ'ËÖ6ë4æ5×4ÙIÙL×1ß*ÛßSÌéçñ)Î.çLæö5öI2ÌLÖè9ÍæSËI× çLù Ú?ÖÎPØMãPæZÎ*Ù´ñ)Ì·ë²ë1Ý×<ÎÖ)Ù1ØÍ×<æ  Î*Ù1Ø	ñ)Î.çLß*öæ5×<ßÙﬃæ5Ì×<ÎPØì,åßSÌﬃØﬁØ<ÎPØ



































ðFáF7 Ì·è,ËIÎçﬃìSÞßËç4ûÜû·û 7 æSÍ´û ãÌ·Ù û
/4:ù Ó1Ó 
Ô²ÓﬃÖYØ²ÙﬃÌÙ·ËÙYÓﬃÖ)ÙﬃÎ*×1Ö)ßÙﬃÌLæSÖIßç´Ø4Ë× çLÎPØ 	æ5ÖÎPØ
.×4ÌLñÎPØMáû"ßPÌﬃØ ßçéæ5×ØÊ5ËÎ.çLù Ó1Ó²Ñ 




6Î*ÍËÌHØçLßA×<Ý*ËÖÌLæ5Öñ)ÎPØ0Îê5ÍÎ*×4Ù²Ø0Î*ÖUð÷,øI÷5ì5çﬃù ÌLñÝÎ>ñÎ>çéù Ì·åkÍç·ßÖ)ÙﬃÎ*×´ÎÖ 
6Ø<ÌLÎAß>Ý*ÙﬃÝ.ß*ößÖñæ5Ö)ÖIÝÎPì5ß*ËkÍ×<æSë1ÌÙ´ñ)ÎPØÞYß%2YØþ Aß5Ø*û
ßPÌﬃØ0ãPù ÎSØ4Ùë1ÌLÖßSçLÎåWÎ*Ö)ÙIú>ÏAæ5åWÎPì)ÎÖUð÷Sü)øWØ<Î*ËçéÎåWÎ*ÖÙYÊ,ËIù Ì·çÛÎ×1×4ß.çLÎ  æSË×*û
/G
OßSç·è5×<Ý>çéù æSÍÍIæØMÌÙHÌLæ5Ö6ö)×<ÌÜÙﬃßÖ)ÖÌLÊ5ËÎPì5çLÎ.ÕÎ×1Ö9ÛÎ×4×<ß>çéÎ  æSËI×0ñ PØ9ð÷5ï5økú51>Î*ÖÛÎ5ûÒ5Ë× ç·ß>Í×<Ý*äÌﬃØÅÙHæ5Ì×<Î.ñ,ËÕﬁÎ×1Öì5çLÎPØ






































6ﬃﬀ'!&(*ﬀ +,!&ﬃ ﬀ +,
C














* (!?ﬂ 2°+,		1)(6,!.ﬂ kD}ﬂ#+`
4-<





































&	/% - !º'!.­'%-1[ Nﬀ
F/	`0S!9















































































` ﬀ [ +1GﬀY!?,s/ﬀ	
/ﬃﬀ /Yﬂ %-1[ 1E}ﬀﬁ
2 !ﬃ-4·!&§ﬂ /,!4!&% (&4
ﬀ
/)#+)(*	²ﬀY!&)(*ﬀ	+,!Hﬀ+G-1ﬂ'} (  (X'
6ﬂ %-H+7
/1Gﬀ/	0	-1% (*5a,!?ﬂ %-1+)±	 (+®!Mé('


























 30ﬂ 5!.ﬂ §)<
5
ﬃ0ﬀ ﬀ ﬂ 7
F+¦ ﬀ /5!*ﬃ ﬀﬂ 
ﬂ L(/,!&5	(9	§)ﬀ §)(F+G-Å


































uﬂ ¦-1[ #}+ﬀ !&§Y$*-ﬁ














/(§,!&+L(%	§)ﬀ§)(+-+ﬂ,aF0ﬃﬀ'!?ﬂ ¦-1[ ¯7ﬀYµ/)#+)(*	§ﬂ '
9 (F±	-ﬃX}











































c `	,!A ﬀ"	, !
K		L(Z-H+7
	(/ﬂ'} (* (F+)E"*^¿+ﬀ+ﬀﬂ 3ﬃﬁ
*	# )(´k­'		/ ﬀ'!&ﬃﬀ'ﬀ / (°+2K	§(·!&+,±	-1
ﬂ '


































Z-1[ +)  (	/)#ﬂ ¦-1+7
/1ﬀ /%O







c+% (&0ﬂ'	!A	ﬀ	"/,-!<	(ﬂ %-H+/0 	§)(+S!ﬃ ﬀ²ﬀY!&)(*ﬀ+,!*Hﬀ+G-1
,!?+%§S!&§2	ﬀ/)(F,A





F:M^¿ ﬀ ﬂ 
/J






ñ5Ëñ)ÌﬃØ<ãæSË×Ø ñIù ÌÖ®ÛÎSØ4ÙﬃÌÙéË×<Î>ñÎ ﬃ ×4ËåWßÖkÎ*Ö ßÖ5ÛÌLÎ×.ð*÷,øI÷û
0
æ5ÌL×F1>Ì·çÜöÎ×4ÙYÏAÌﬃØ4ÙﬃìD:	Î 6ÝÛYÎçLæSÍ)ÍIÎåWÎÖÙ1ì
äÌﬃØÅÙHæ5Ì×<Î.ñ ÜËÖÎ>ã*×<æ 2)ßPÖãÎ>æ5ããÌLñÎÖÙﬃßSçLÎPû Þ´ß×1ÌﬃØì®ÞY×<ÎPØØMÎPØ0ñÎ>çéßvó´æ5Ö)ñßÙéÌLæ5ÖkÖß*ÙﬃÌLæ5ÖßSçLÎAñÎPØﬁØMãÌLÎÖãÎPØÍIæ5çLÌÙﬃÌéÊSËÎPØì ð÷5÷5üYû
















6ﬂ %(F/)# (/# ­'




ﬂ -4[ #'}+Gﬀ ·!&§]F-1[ ﬀK	ﬃ(ﬀ ﬀEﬀY!
ﬀ !&+)}ﬀ'!
d

